ABSTRACT: The energy and enthalpy differences of alkane conformers in 9 various temperature ranges have been the subject for both experimental and used in the gas-phase experimental measurements. Furthermore, a slight positive shift for the experimental enthalpy differences is 24 also predicted due to an additional Raman active band belonging to the gauche−gauche conformer.
38 methods and extrapolated to the CBS limit using the cc- modes. 52 The ZPEs were determined correlating all electrons. 
178 where c, a k 's, and b k 's are fitted parameters. I r was calculated at 179 the equilibrium geometries using Pitzer's approximation. well-converged to obtain reliable energy and presumably a All values are in cal/mol. b The cardinal number of the cc-pVXZ basis set. c Sum of the individual contributions. If a contribution is not available with the given basis set, then the one obtained with the largest basis set was used in the sum.
d Extrapolated using the cc-pV(X,X+1)Z basis set. e Error of the contribution, i.e., the unsigned difference between the values obtained with basis sets involving the largest and second-largest cardinal numbers. To determine the enthalpy difference at nonzero temper-270 atures the calculation of the molecular partition function, Ω, is 271 also required (eq 2). After calculating Ω for the appropriate 272 conformers, Ω tt and Ω α β, the thermal correction to ΔH T°( αβ), 273 ΔH T therm (αβ), can be calculated at temperature T as around the C 2 −C 3 and C 3 −C 4 bonds is not a minimum; it is 303 indeed a transition state. 7,9 Note also that two saddle-points, g 304 +g−(60,-60) and g+g−(C S ), are listed as conformers in Table 4 305 of ref 73. a All values are in cal/mol. b Calculated with the CCSD(T) method; those contributions which belong to internal rotations are removed. c Calculated with the MP2 method; diagonal elements of the anharmonicity matrix belonging to internal rotations are deleted (see text).
d Calculated with the MP2 method; for the list of modes treated as hindered rotations see the Supporting Information.
e Sum of the individual contributions. f Since the anharmonic correction is not available with the cc-pVTZ basis set the cc-pVDZ result is used in the sum.
g It is the unsigned difference, where available, between the cc-pVTZ and cc-pVDZ data. Otherwise, it is assumed that the error is not larger than the contribution itself. small double-ζ quality basis sets (rows 4 to 6 in Table 5 ). Table 6 . Balabin and the previous two studies is disjointed, the results Table 7 533 contains the various estimated enthalpy difference values and 534 their 95% confidence intervals. In the case of the tg conformer 535 the OLLS method gives exactly the same value (618 ± 6 cal/ 536 mol) reported by Balabin. The WLLS and ONLS methods give 537 the same number for the enthalpy difference but with a slightly 538 lower error (618 ± 5 cal/mol). For the gg conformer, the 539 estimated enthalpy difference matches the one reported by 540 Balabin (943 ± 24 cal/mol compared to 940 ± 20 cal/mol). 541 However, the WLLS and ONLS results (958 ± 13 cal/mol and 542 953 ± 15 cal/mol, respectively) are different from the reported 543 value. The different values of the WLLS and ONLS fits suggest 544 a higher experimental value for ΔH T°( gg). It can be concluded 545 that, for the temperature interval 143−250 K, the best estimates 546 for the experimental enthalpy differences for tg and gg n-547 pentane conformers are 618 ± 5 cal/mol and 953 ± 15 cal/ 548 mol, respectively, obtained by ONLS fits using the correct 549 nonlinear function. Our theoretical protocol yielded 638 ± 47 550 and 1017 ± 97 cal/mol for ΔH T°( tg) and ΔH T°( gg), respectively 551 (Table 7) . It can be observed that our ΔH T°( tg) value agrees 552 well with that of the experiment; however, for ΔH T°( gg) there 553 exists some discrepancy between the mean data, though the 554 confidence intervals overlap. Although spectral deconvolution 555 was applied in ref 5, a small peak belonging to the gg conformer 556 at around 380 cm −1 may have gone unnoticed. Kanesaka and 557 associates considered the signal of the gg conformer at 380 558 cm −1 and its possible contribution to the intensity of the tt 559 isomer at 399 cm −1 . 86 They noted that when they neglected 560 this contribution, ΔH T°( tg) = 429 ± 28 cal/mol was obtained, 561 but they arrived at ΔH T°( tg) = 465 ± 30 cal/mol taking account 562 of it. In brief, the presence of the gg conformer had an effect of 
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